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Abstract 
Background 
Malnutrition is an important cause of childhood mortality in South Africa. Severe 
acute malnutrition (SAM) is a major public health problem. The focus of treatment is 
awareness, early identification and nutritional intervention. With implementation of 
the revised World Health Organization’s (WHO) guideline to diagnose SAM in the 
Oudtshoorn sub-district in the Western Cape more children are being identified and 
admitted for treatment. Very little data exists about the outcome of children after 
being discharged back into the community following treatment for SAM.  
The aim of the study was to assess the success of the current rehabilitative and 
nutritional management programme for SAM by looking at weight gain, associated 
co-morbidities and mortality of children under five years of age six-months after 
discharge from Oudtshoorn District Hospital.  
Methods 
A descriptive survey was conducted by extracting data from the medical records. All 
children aged 6-59 months who were admitted for SAM from 2014 to 2016 were 
included. Weight-for-height, mid-upper-arm circumference (MUAC) and the presence 
of peripheral oedema were recorded on hospital admission. Co-morbidities, 
specifically HIV and TB, were also recorded. Mortality and repeated anthropometric 
measurements were captured at the six-month follow-up at the respective primary 
care clinics from the medical record or the nutritional treatment programme register.  
Results 
Sixty-three children were included with a median age 52 weeks (IQR 28-92). Six died 
(9.5%), ten failed to gain weight satisfactorily (15.8%) and overall children showed a 
median monthly weight increase of 325 grams per child (IQR 192-475). Co-
morbidities were seen in 53 (84.1%) of children. The main associated co-morbidities 
were gastroenteritis, TB, anaemia, and respiratory tract infections. All participants 
were HIV negative. Only 73% of children had a MUAC measured at admission and 
27% at follow up in primary care.  
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Conclusion 
Overall 25% of children had an adverse outcome, although weight gain and 
mortality was within the minimum acceptable standards for community based 
programmes. Primary care clinics did not perform MUAC measurements 
adequately and relied only on weight-for-height. The usual co-morbidities were 
seen, although none of the children were HIV positive.  
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Introduction 
Severe acute malnutrition (SAM) is a major global health problem.[1] Malnutrition is 
responsible for more than half of the 10 million annual deaths among children under 
the age of five years in low- and middle-income countries.[2, 3, 4] Both chronic and 
acute malnutrition are now considered as major threats to public health in these 
countries.[2, 3, 4] Sub-Saharan Africa and South-Asia have the highest prevalence, 
with approximately 73 million children under five suffering from acute 
malnutrition.[5, 6] Globally, around 20 million under-five children are suffering from 
SAM, mostly in Sub-Saharan Africa and Asia.[7] Treating SAM is important for 
reducing child morbidity and mortality and for the achievement of the global 
Sustainable Development Goals 2 and 3.[8]  
SAM is defined by one or more of the following criteria:[7] 
1. Weight-for-height (WFH) is less than -3 Z-scores (i.e. three standard
deviations, or more, below the mean);
2. Weight-for-height is less than 70% of the median;
3. Mid-upper-arm circumference (MUAC) is less than 11.5cm;
4. Presence of bilateral pitting oedema of nutritional origin
While there are no universal targets for SAM treatment programmes, there are widely 
acknowledged minimum standards such as those set by the Sphere project’s 
humanitarian charter.[10] Sphere minimum standards are international benchmarks 
for programme outcomes in humanitarian emergencies. The latest version of Sphere 
in 2011 suggests that overall therapeutic feeding programme mortality should not 
exceed 10%, less than 15% should default, and over 75% of children discharged from 
the programme should have recovered. Recovery is defined as “free from medical 
complications, regained appetite, and achieved and maintained appropriate weight 
gain without nutrition-related oedema.”[10] Effectiveness of community-based 
treatment is defined as an average weight gain of at least 5g/kg/day.[11]  
In 1999 the WHO defined SAM as weight-for-height < 3 standard deviations from 
a reference median or oedematous malnutrition. [11] The new WHO classification 
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in 2009 categorises acute malnutrition into 'moderately malnourished', SAM with 
complications and SAM without complications.[12] The latter can be managed at 
the community level.[13, 14] A six-month follow up period has been shown to 
provide adequate information regarding the initial outcomes of nutritional 
management programme in the community. In Uganda a study showed that at six 
months follow up the incidence of first negative nutritional outcome (NNO) was 
visible. NNO was a study specific measure used to indicate improvement or 
deterioration.[15] A study in Bangladesh concluded that the six months follow up 
of SAM children was crucial for early detection of relapses, complications, co-
morbidities and mortalities. [16] 
There is a need for improved programme evaluation, as most routine reporting 
systems miss late deaths and underestimate total mortality due to SAM. While 
treatment focusses on nutritional interventions, a more holistic view of SAM is 
needed, also identifying and managing underlying co-morbidities such as HIV and 
disability.[17] HIV infected children with SAM have higher mortality rates, although 
among those who survive, nutritional recovery is similar in HIV-infected and HIV-
uninfected children.[18] 
Little is known about the outcome of children once stabilized and discharged from 
hospital for further management in primary health care. The outpatient therapeutic 
feeding programme, together with primary health care, is the cornerstone of making 
services available in the community for the management of SAM.[14, 19] Adequate 
primary health care management can contribute to reducing child mortality as 
described in the WHO Sustainable Development Goal 3.[8] The few studies 
conducted in Bangladesh, Kenya, Malawi and Niger that have looked at this are 
mostly old, pre-HIV and use older definitions of SAM.[20]  
Since the implementation of the revised WHO guidelines to diagnose SAM in the 
Oudtshoorn sub-district in the Western Cape province of South Africa in 2014, 
more children with SAM have been identified and admitted for treatment.  The 
aim of this study was to evaluate the growth, associated co-morbidities and 
mortality in children under the age of five years, six months after treatment for 
SAM in the Oudtshoorn sub-district.  
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Methods 
Study design 
This was a retrospective longitudinal survey that surveyed children during their 
hospital admission and 6-months later at their primary care clinic and collected data 
from their medical records.  
Setting 
Children in the Oudtshoorn sub-district were evaluated. This forms part of the 
Eden district in the Western Cape Province. The population is estimated at 96 000 
people. The community includes lower and middle income socioeconomic groups. 
A large proportion of people are unemployed or work as farmworkers. Poverty, 
alcohol abuse, domestic violence, large families and limited resources are some of 
the challenges they face. To a large extent the public sector primary care facilities 
are serving an uninsured poor rural community with limited resources 
available.[9] 
Patients with SAM were initially admitted, assessed by the dietician, and treated in-
hospital. Upon discharge the dietician arranged a six month follow up at the clinic. 
Seven clinics were in the catchment area of the hospital and had children referred for 
follow up: Oudtshoorn, Bongolethu, Bridgton, Toekomsrus, Dysselsdorp, De Rust 
and Calitzdorp. Mothers were expected to follow up initially weekly for two weeks 
then every two weeks until their follow up appointment with the dietician. A 
professional nurse examined the patient for complications, measured the 
anthropometry and assessed the health status at each visit. Ill patients were referred to 
the hospital and stable patients managed at the clinic. 
Study population and sampling 
Between 2014 and 2016 a total of 72 children under the age of five years were 
admitted for SAM at Oudtshoorn Hospital. All those who qualified for SAM 
according to the new WHO guidelines were included without any sampling. 
Children who were less than six months old were excluded to avoid prematurity as 
a confounding factor in meeting the SAM criteria. Children whose files could not 
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be obtained, defaulted follow-up or could not be traced for evaluation, were also 
excluded.  
Data collection 
The hospital’s medical records of all included children were obtained and data was 
extracted by the researcher into an Excel spreadsheet on age, weight, MUAC, head 
circumference, oedema, immunisations, co-morbidities, and mortality. 
The clinics were informed of the research and data (anthropometric measurements, 
outstanding results, co-morbidities and mortality) was obtained by the researcher from 
the clinic’s medical records or Nutritional Treatment Programme (NTP) registers six-
months after discharge.  
Data analysis 
Data was captured in Excel and checked for errors or omissions. Continuous data was 
described in terms of the mean and standard deviation or if not normally distributed in 
terms of the median and interquartile range, while categorical data was described in 
terms of frequencies and percentages. The data was analysed using SPSS version 24.0 
(Statistical Package for the Social Sciences). The prevalence of co-morbidities was 
defined as any conditions present at baseline or that occurred during the 6-month 
follow up. Weight gain per month was calculated from the weight at follow up minus 
the weight at baseline divided by the number of months between measurements. 
Ethical considerations 
Ethical approval was granted by the Health Research Ethics Committee of the 
University of Stellenbosch (HREC Reference No: S15/08/181). Additional 
permission to conduct the study was obtained from the Western Cape Health 
Department (Reference No: WC_2016RP23_373).  
Results 
A total of 72 children were recorded in the hospital register, but only 63 were 
included in the study due to the exclusion criteria. Of these 63 children, 32 (50.8%) 
were male and 31 (49.2%) were female, with a median age of 52 weeks (IQR 28-92). 
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According to the WHO SAM criteria 92.1% had a -3 Z score on weight-for-height, 
73.0% had a MUAC recorded of whom 38.1% had a MUAC < 11.5cm and 14.3% had 
nutritional pitting oedema. Immunisations were not up to date in 17.5% of children.  
The total mortality was six children (9.5%). The median weight gain per month was 
325 grams (IQR 192-475) or 10.8g/kg/day. Table 1 and Figure 1 presents the 
frequency of children in different categories of weight gained per month. Out of the 
63 children 10 (15.8%) did not meet the minimum weight gain of 5g/kg/day. Only 17 
(27.0%) had a MUAC performed on follow up at the primary care clinic, which gave 
insufficient data for comparison. 
Table 1: Weight gain per month (N=63) 
Weight gain g/month n (%) 
0-150 11 (17.5) 
151-300 18 (28.6) 
301-450 17 (27.0) 
451-600 9 (14.3) 
601-750 5 (7.9) 
751-900 3 (0.05) 
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Figure 1: The categories of weight improvement per month per child (N=63). 
Co-morbidities were seen in 53 (84.1%) of children. All children tested negative for 
HIV. The other significant co-morbidities (Figure 2) present were gastroenteritis 
(27.0%), tuberculosis (20.6%), anaemia (19.0%), respiratory infections (17.5%), 
prematurity (15.9%), foetal alcohol syndrome (9.5%), cardiac dysfunction (7.9%), 
cerebral palsy and dysmorphism (4.8%), and poisoning (3.2%).  
Figure 2: The prevalence of co-morbidities among children with SAM (N=63). 
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Discussion 
The main findings of this study included a median weight gain of 325g per child 
per month, which translates to a weight gain of 10.8g/kg/day, which is above the 
minimum standard (5g/kg/day) for the community setting. [12] Overall 10 
children had inadequate weight gain and 6 children died giving an adverse 
outcome in 16 (25%) of children. 
There is minimal research available regarding the follow up weight for 
comparison. In the FuSAM study they also acknowledged that observations 
(weight-for-height-, weight-for-age- and height-for-age catch-up growth) in SAM 
literature are rare. This offers key lessons for policy makers and managers for 
improvement. [17]  
The mortality of 9.5% was within the standard of <10% set by the Sphere 
project.[10] In Dhaka, Bangladesh of 180 participants only 5/180 (2.5%) died.[16] 
An important reason why the value was significantly lower in the Dhaka study 
could be poor follow up.  
Surprisingly, none of the children were HIV positive, although all were tested and 
it is possible that there could have been false negative results. Nevertheless the 
result is significant as other African studies of SAM found an HIV prevalence of 
29%.[21] One explanation for the difference is that the local HIV prevention of 
mother to child transmission programme has been very successful. 
Significantly, almost 20% of children had concomitant TB, gastro-enteritis, 
anaemia and/or respiratory tract infections. The prevalence of TB, gastro-enteritis 
and respiratory tract infections as co-morbidities correlates with previous 
studies.[22, 23, 24] In Lusaka, Zambia of the recorded co-morbidities, 30% had 
diarrhoea, 25% had pneumonia, 12% had anaemia and 5% had tuberculosis.[23] 
The prevalence of the first three co-morbidities was similar in this study, but the 
prevalence of TB was higher due to the high incidence rates for TB in South 
Africa.  
Only 27% of children had a MUAC performed on follow up, making it difficult to 
compare data with baseline. Working closely with staff some of the reasons for 
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omitting this were due to high patient volumes, decrease manpower, being 
unaware about the updated WHO guidelines and believing that weight alone was 
sufficient. Primary healthcare providers should be informed of the WHO 
guidelines as only assessing the weight-for-height parameter could easily result in 
missing some children with SAM.[25] With follow-up visits to the clinic it would 
be of great value to measure the MUAC and weight-for-height to determine 
nutritional recovery.[26] This data will also help with future research and support 
the availability of parameters essential to nutritional recovery.  
Comprehensive follow-up in primary health care, beyond nutrition, is important. 
Although 82.5% of immunizations were up to date, there was an opportunity for 
improvement. Early recognition and treatment of associated co-morbidities and 
support for families to attend follow-up is essential to ensure favourable outcome 
and reduce mortality.[17] 
The number of qualifying participants was slightly reduced due to loss to follow-
up, untraceable files or relocation. Part of the initial outcome was to measure the 
MUAC at follow-up. The monitoring of weight-for-height together with the 
MUAC could have given a more objective impression on nutritional recovery. 
Although the weight was captured not all participants were followed up as 
scheduled, regularly or until nutritional recovery. Anaemia as a co-morbidity was 
captured due to the diagnosis noted in the file, but not all files included an actual 
haemoglobin result.  
Conclusion 
Children treated for SAM in the Oudtshoorn sub-district had a 9.5% mortality rate, 
15.8% failed to gain weight satisfactorily, although the median monthly weight 
increase was 325 grams. These outcomes were within the minimal standards 
expected of community based programmes. Co-morbidities included TB, gastro-
enteritis, anaemia and/or respiratory tract infections, although none of the children 
were HIV positive. Diagnostic and follow up measurements relied predominantly 
on weight-for-height and there was insufficient use of MUAC. There were 
opportunities for catch up immunisations. 
Stellenbosch University  https://scholar.sun.ac.za
 12 
Acknowledgements 
I would like to express my gratitude to Professor Louis Jenkins, my research 
supervisor for his patient guidance, enthusiastic encouragement and useful critiques of 
this research. I would also like to thank Professor Bob Mash and Dr. Zelra Malan for 
their assistance, especially with the analysis of the data. My thanks are also extended 
to Dr. Simoné Swigelaar, Dr. Herman Kruger, Mrs. Elana Marais, the nursing staff 
and clerks at Oudtshoorn Hospital and the surrounding clinics for their invaluable 
assistance.  
Funding sources 
I gratefully acknowledge the financial support of the Discovery Foundation (Rural 
Individual Fellowship Award 036925). 
Competing interests 
I declare that I have no financial or personal relationship(s) that may have 
inappropriately influenced me in conducting this study. 
References 
1. Collins S. Treating severe acute malnutrition seriously. Arch Dis Child 2007 
May;92(5):453-461.  
2. Black RE, Morris SS, Bryce J. Where and why are 10 million children dying every 
year? Lancet 2003 Jun 28;361(9376):2226-2234. 
3. Caulfield LE, de Onis M, Blossner M, Black RE. Undernutrition as an underlying 
cause of child deaths associated with diarrhea, pneumonia, malaria, and measles. Am 
J Clin Nutr 2004 Jul;80(1):193-198. 
4. Rice AL, Sacco L, Hyder A, Black RE. Malnutrition as an underlying cause of 
childhood deaths associated with infectious diseases in developing countries. Bull 
World Health Organ 2000;78(10):1207-1221.  
Stellenbosch University  https://scholar.sun.ac.za
 13 
5. Collins S, Sadler K, Dent N, Khara T, Guerrero S, Myatt M, et al. Key issues in the 
success of community-based management of severe malnutrition. Food Nutr Bull 
2006 Sep;27(3 Suppl):S49-82.  
6. Schofield C, Ashworth A. Why have mortality rates for severe malnutrition 
remained so high? Bull World Health Organ 1996;74(2):223-229.  
7. WHO/WFP/UNSCN/UNICEF (2007) Community-based management of severe 
acute malnutrition. A Joint Statement by the World Health Organization, the World 
Food Programme, the United Nations System Standing Committee on Nutrition and 
the United Nations Children's Fund. Available: 
http://www.who.int/nutrition/topics/statement_commbased_man_sev_acute_mal_eng.
pdf. [Accessed 27 August 2017]  
8. Sustainable Development Goals: 
http://www.un.org/sustainabledevelopment/blog/2015/12/sustainable-development-
goals-kick-off-with-start-of-new-year/ [Accessed 27 August 2017] 
9. Oudtshoorn 2nd Integrated Development Plan Review 2014- 2015: 
http://www.oudtshoorn.gov.za/download_document/780 [Accessed 27 August 2017] 
10. SPHERE (2011) Sphere Project: Humanitarian Charter and Minimum Standards 
in Disaster Response. Available: http://www.sphereproject.org/ [Accessed 27 August 
2017]  
11. Kerac M (2011) Improving the treatment of severe acute malnutrition in 
childhood: a randomized controlled trial of synbiotic-enhanced therapeutic food with 
long term follow-up of post-treatment mortality and morbidity. Doctoral Thesis, UCL 
(University College London). Available: 
http://discovery.ucl.ac.uk/1306755/1/1306755.pdf [Accessed 13 November 2017] 
12. Ashworth A Efficacy and effectiveness of community-based treatment of severe 
malnutrition. Food Nutr Bull. 2006 Sep; 27(3 Suppl):S24-48 
13. Shafiq Y, Saleem A, Lassi Zohra S, Zaidi Anita KM. Community-based versus 
health facility-based management of acute malnutrition for reducing the prevalence of 
Stellenbosch University  https://scholar.sun.ac.za
 14 
severe acute malnutrition in children 6 to 59 months of age in low- and middle-
income countries. Cochrane Database of Systematic Reviews 2013(6). 
14. Grobler-Tanner C, Collins S Community Therapeutic Care (CTC). A new 
approach to managing acute malnutrition in emergencies and beyond. FANTA (Food 
and Nutrition Technical Assistance). Technical Report 8. Available: FANTA (2004) 
www.eldis.org/vfile/upload/1/document/0708/DOC17926.pdf [Accessed 27 August 
2017]  
15. Van der Kam S, Roll S, Swarthout T, Edyegu-Otelu G, Matsumoto A, Kasujja 
FX, Casademont C, Shanks L, Salse-Ubach. NEffect of Short-Term Supplementation 
with Ready-to-Use Therapeutic Food or Micronutrients for Children after Illness for 
Prevention of Malnutrition: A Randomised Controlled Trial in Uganda. PLoS Med. 
2016 Feb 9;13(2):e1001951. 
16. Ashraf H1, Alam NH, Chisti MJ, Mahmud SR, Hossain MI, Ahmed T, Salam 
MA, Gyr N. A follow-up experience of 6 months after treatment of children with 
severe acute malnutrition in Dhaka, Bangladesh. J Trop Pediatr. 2012 Aug;58(4):253-
7 
17.  Kerac M, Bunn J, Chagaluka G, Bahwere P, Tomkins A, Collins S, et al. Follow-
up of post-discharge growth and mortality after treatment for severe acute 
malnutrition (FuSAM study): a prospective cohort study. PLoS One 2014 Jun 
3;9(6):e96030.  
18. Fergusson P, Chinkhumba J, Griialva-Eternod C, BandaT, Mkangama C, Tomkins 
A. Nutritional recovery in HIV-infected and HIV-uninfected children with severe 
acute malnutrition. Arch Dis Child 2009 Jul:94(7):512-516 
19. Perra A, Costello AM (1995) Efficacy of outreach nutrition rehabilitation centres 
in reducing mortality and improving nutritional outcome of severely malnourished 
children in Guinea Bissau. Eur J Clin Nutr 49: 353–359 
20. Bahwere P, Mtimuni A, Sadler K, Banda T, Collins S Long term mortality after 
community and facility based treatment of severe acute malnutrition: Analysis of data 
Stellenbosch University  https://scholar.sun.ac.za
 15 
from Bangladesh, Kenya, Malawi and Niger. Journal of Public Health and 
Epidemiology 4 (2012): 215   
21. Fergusson P, Tomkins A. HIV prevalence and mortality among children 
undergoing treatment for severe acute malnutrition in sub-Saharan Africa: a 
systematic review and meta-analysis. Trans R Soc Trop Med Hyg. 2009 
Jun;103(6):541-8. 
22. Mathur A, Tahilramani G, Makhija S, Devgan V. Burden of Severe Acute 
Malnutrition in under-five Children (2-59 Months) Admitted in a Tertiary Care 
Hospital of Delhi. J Trop Pediatr. 2017 Apr 21 
23. Munthali T, Jacobs C, Sitali L, Dambe R, Michelo C. Mortality and morbidity 
patterns in under-five children with severe acute malnutrition (SAM) in Zambia: a 
five-year retrospective review of hospital-based records (2009-2013). Arch Public 
Health. 2015 May 1;73(1):23 
24. Munthali T, Chabala C, Chama E, Mugode R, Kapata N, Musonda P, Michelo C. 
Tuberculosis caseload in children with severe acute malnutrition related with high 
hospital based mortality in Lusaka, Zambia. BMC Res Notes. 2017 Jun 12; 10(1):206. 
Epub 2017 Jun 12   
25. Akugizibwe R, Kasolo J, Makubuya DB, Damani AM.Missed opportunities in the 
diagnosis and management of protein energy malnutrition among children under 5 
years in Wakiso district, Uganda. J Public Health Epidemiol. 2013 Nov 30;5(11):463-
470. 
26. Mengesha MM, Deyessa N, Tegegne BS, Dessie Y.Treatment outcome and 
factors affecting time to recovery in children with severe acute malnutrition treated at 
outpatient therapeutic care program. Glob Health Action. 2016; 9:30704. Epub 2016 
Jul 8. 
Stellenbosch University  https://scholar.sun.ac.za
